SYNOPSIS A marked increase in the serum copper and caeruloplasmin levels in 25 female subjects taking oral contraceptives is noted.
The correlation between the copper and caeruloplasmin concentrations, together with the finding of normal urine copper levels in 10 of the subjects, suggests that the increased serum copper is due to increased caeruloplasmin synthesis.
During the course of establishing a normal range for serum copper concentration by flame spectrophotometry, occasional anomalously high values were encountered and it was subsequently found that these results could be related to the ingestion of oral contraceptives. The present survey was undertaken to investigate the effect of these preparations on the levels of the total serum copper and caeruloplasmin. The purpose of this communication is to point out that the serum copper and caeruloplasmin concentrations were consistently increased in the subjects taking oral contraceptive preparations.
SUBJECTS AND METHODS
The concentrations of serum copper and caeruloplasmin were measured in a control group of 23 healthy ambulant females between the ages of 18 and 45 years (mean 25 7 years), and in a test group of 25 healthy, ambulant, female subjects whose age range was also 18 to 45 years (mean 28-3 years), who were taking oral contraceptives.
Urine copper was determined in 10 random samples from separate individuals in the test group.
The type of oral contraceptive preparation and the period for which it had been taken is shown in Table I , which also indicates the day of the cycle on which the blood sample was taken.
No subject in either group was taking any other steroid.
Blood samples were collected into plastic tubes using plastic disposable syringes. Serum and urine copper levels were determined by high-resolution flame spectrophotometry (Warren, 1965) . Serum caeruloplasmin was assayed using the method of Houchin (1958) .
In order to exclude any cases of possible liver damage the L-aspartate :2-oxoglutarate aminotransferase (EC 2.6.1.1.) and the L-alanine:2-oxoglutarate aminotransferase (EC 2.6.1.2.) were measured in the test group Received for publication 15 March 1966. using the colorimetric procedure of Reitman and Frankel (1957) .
An indication of the relative oestrogenic activities of the different preparations taken by the test group of subjects was obtained from vaginal smears. These were stained by the Papanicolaou method and the karyopyknotic indices determined according to the criteria of Wachtel (1964) .
In three cases blood samples were obtained before and during medication.
RESULTS
CONTROL GROUP The range of serum copper concentrations obtained was 95-140 ,tg./100 ml. with a mean of 121 ,tg./100 ml. Standard deviation was 11X4. The caeruloplasmin levels varied from 19X5 to 38-2 mg./100 ml. with a mean of 312 mg./100 ml.
Standard deviation was 5-7.
TEST GROUP The serum levels of copper and caeruloplasmin, together with the karyopyknotic indices, are presented in Table I. The mean serum copper level in this group was 258-4 j,g./100 ml. and the mean caeruloplasmin level was 80-3 mg./100 ml. The serum copper and caeruloplasmin levels in the three subjects before and during medication are shown in Table II . The urine copper concentrations in the random samples from 10 subjects in the test group were all less than 0-1 mg./litre. All the aminotransferase assays gave results within the normal range.
DISCUSSION
It has been reported on many occasions that the serum copper concentration is increased in the last 498 Subject Raised serum copper and caeruloplasmin levels in subjects taking oral contraceptives trimester of pregnancy (Thompson and Watson, 1949; Cartwright, 1950; Lahey, Gubler, Cartwright, and Wintrobe, 1953; Markowitz, Gubler, Mahoney, Cartwright, and Wintrobe, 1955) . Von Studnitz and Berezin (1958) suggested that this elevation of the serum copper level was due to the action of endogenous oestrogen, and in support quoted the earlier work of Turpin, Schmitt-Jubeau, and Jerome (1950) , Elsner and Hornkiewicz (1954) , and Russ and Raymunt (1956) , who observed a marked elevation of the serum copper following the administration of oestrogens to human subjects. More recently Gault, Stein, and Aronoff (1966) have reported increased caeruloplasmin levels in four subjects taking oestrogens.
It is therefore not surprising, in view of the oestrogen content of these preparations (see Table  I ), that the most notable feature of the results is the marked elevation of the serum copper and caeruloplasmin levels in the test group. In no case was the serum copper or caeruloplasmin level within the normal range, the lowest copper level in the subjects taking these preparations being 180 ,ug./100 ml.
Although no attempt was made to collect samples on a specific day of the menstrual cycle the + 15 % variation of serum copper reported to occur during 
